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Century Plating, Inc. 
Chicago, Illinois 

I.ii PROJECT SUMMARY 

1.1 Sourc:e Information 

Plant Name and Address: 

Units Tested: 

1.2 Testing Firm Information 

Firm Name and Address: 

Finn Contact: 

Telephone Number: 

1.3 Test Information 

Test Requested By: 

Firm Contact: 

Telephone Number: 

Test Objective: 

Test Methods: 

Test Date: 

Test Coordinators: 

Test Personnel: 

Century Plating Company, Inc. 
2939 North Oakley Avenue 
Chicago,Illinois 60618 

Primary Decorative chrome tank scrubber. 

RMC Environmental, Inc. 
11311-B Douglas Street 
Huutley, Illinois 60142 

Rachel M. Chleborowicz · Project Manager 

800-532-3391 Voice
847-669-5389 Fax

Century Plating Comapny, Inc. 

Mr. Victor LaPorta 

773-477-1620 Phone
773-477-1823 Fax

98-015-311

Conduct total chrome, moisture and flow rate testing on plating tanks 
in accordance with the MACT regulations and EPA Method 306 ( 40 
CFR 63, Appendix A). 

EPA Methods 1, 2, 3, 4 and 306 

September 1, 1998 

Mr. Victor LaPorta 

Rachel Chleborowicz - Project Manager 
Chris McDennand - Environmental Technichian 
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Century Plating, Inc. 
Chicago, Illinois 

2.0 SUMMARYOFRESULTS 

98-015-311

The results of the emissions testing peifonned on the large chrome tank stack are presented in Table 2-1. Detailed 

results of all of the testing completed on this location are located in Appendix A. The field data and the analytical results 

are presented in Appendix Band C, respectively. Calibration sheets and equipment perfonnance checks are presented 

in Appendix D, along with the chain of custody and QA/QC supporting documentation from the analytical laboratory. 

A cyclonic flow check was peiformed at the sampling location to determine the existence of abnonnal flow. The 

observed average yaw angle for the secondary unit location was 9.S'. Section 2.5 of EPA Method I indicates that a 

sampling location with an average yaw angle of� 20° is acceptable. As indicated by the average of the three test runs, the 

concentrations of the chromium emissions were below the MACT regulation standards of and 0.030 mg/DSCM for 

composite mesh pad scrubber systems on decorative chrome plating tanks. 

. Location 

Secondary Plating 
Tank Stack 

TABLE2-l 

SUMMARY OF TOTAL CHROMIUM RESULTS 

Century Plating Company, Inc. 

mg/DSCM 
Flow rate DSCFM 

September 1, 1998 

Result 

0.005 
8,045 

2-1
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Specification 

� 0.030 mg/DSCM for existing large sources 



Century Plating, Inc. 
Chicago, Illinois 

3.0 TEST PROCEDURES AND EMISSIONS DETERMINATIONS 

98-015-311

The sampling and analyti(:al requirements for this program include the determination of total chrome, O,ICO,, 

moisture and volumetric flowrates from the stack effluent. The plating process was operated at I 00% capacity. Figure 

3-1 illustrates the sampling system used for the total chrome testing. The specific equipment and procedures that were 

used are detailed below. 

3.1 Test Procedures 

Total chrome compliance testing was completed on the exhaust stacks from the chrome plating tanks. The 

compliance testing consisted of three two-hour test runs utilizing EPA Methods 1, 2, 3B (40 CFR 60, Appendix A) and 

306 (40 CFR 63, Appendix A). 

The number and location of the sampling points were determined according to the procedures outlined in EPA 

Method I. The exhaust stack cross section was divided into 24 equal areas with 12 sampling points on each to two axes. 

A cyclonic flow check was performed at the sampling location to determine the flow angles at each point. An S-type 

pilot, oil manometer, and an angle finder were used for these determinations. At each point, the Pitot was positioned at 

a right angle to the flow, the pitot was then rotated until a null reading was obtained. The angles of rotation were then 

noted. 

The flue gas velocity and volumetric flow rates were determined according to EPA Method 2. Velocity head 

measurements (delta P) were made using an S-type Pitot tube conforming to the geometric specifications indicated in 

Method 2 and each Pitot has been assigned a coefficient of0.84. The differential pressures were measured using an oil 

manometer of the appropriate range. Flue gas temperatures were obtained with chromel-alumel thermocouples equipped 

with a digital readout. 

The composition of the flue gas was determined utilizing the procedures outlined in Method 3B. The percent 

moisture content of the flue gas was obtained from the amount of moisture collected in the Method 306 sampling train. 

Analysis for carbon dioxide and oxygen were was performed using a Fyrite analyzer and the analytical results were used 

in the calculation of flue gas composition and molecular weight. 

3.2 Emissions Determinations 

The total chrome samples were drawn isokinetically from the source using an EPA method 306 sampling train. 

The sampling train consisted of a glass nozzle and probe liner, an attached Type S Pitot tube, four glass impinger chilled 

and a metering console. No filter is used for this method. 

The first impinger is left empty, the second and third irnpingers contain I 00 ml of 0.1 N sodium hydroxide 

(NaOH) in place of water, and the fourth impinger contains 200g of preweighed silica gel for moisture removal. Each 

of the twenty-four points were sampled for 5 minutes resulting in a net run time of 120 minutes. 

After sampling, the reagents were returned to their original container, weighed, the weights recorded on the 

label and the liquid level marked. The silica gel was returned to the original container, weighed and the weight recorded 

on the label. The volume of water vapor condensed in the impingers and the volume of water collected in the silica gel 

3-1
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Century Plating, Inc. 
Chicago, Illinois 98-015-311

were summed and entered into the moisture content calculations. All sampling components exposed to the effluent were 

rinsed three time with NaOH and the rinses were added to the reagent containers. 

The combined samples and rinses were analyzed for total chrome using ion chromatography (IC) coupled with 

a post-column reactor (PCR). 

3-2
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RMC Environmental, Inc. 
Emissions Testing & Consulting 

\...-

Plant: Century Plating Date: 09/16/98 
Project#: 98-015-311 
Location: Unit 1 - Mesh Pad System 

Sample Identification 1-M306-1 1-M306-2 1-M306-3
Test Date 09/01/98 09/01/98 09/01/98

Start 810 1030 1240 
Finish 1015 1235 1445 
Total 120 120 120 

Cp Pilot Coefficient (CF) 0.84 0.84 0.84 
A Area of stack sq. inches 530.93 530.93 530.93 
Pbar Barometric Pressure (in HG) 30.12 30.12 30.18 
Wm Volume of Condensate {mg). 47.6 47.1 50.4 
Ts Temperature of Effluent (F) 93.1 93.3 93.9 
Pavg Average Delta P 0.460 0.455 0.450 
Pg Static Pressure {in H20) -0.25 -0.28 -024 

DH Delta H, Orifice pressure differential (in H20) 1.82 1.83 1.81 
Tm Meterbox Temperature (F) 80.6 89.5 91.1 
Vm Volume of sample metered (CF) 90.14 90.693 90.966 
y Meter correction factor 0.9999 0.9999 0.9999 

' Dn Nozzle Diameter {in) 0.25 0.25 0.25 
'--· 

CO2 Percent Carbon Dioxide (%) 0.10 0.10 0.10 
02 .. Percent Oxygen (%) 20.90 20.80 20.90 
co . . · Percent Carbon Monoxide (%) 0 0 0 

. N2 Percent Nitrogen (%) 79.00 79.10 79.00 
. ·.·Ms Molecular Weight {wet) (lb/lb-m) 28.59 28.58 28.57 

Laboratory Results 

Total Chrome (mg) 5.80E-03 5.10E-03 2.90E-02 

Ps Absolute pressure of Flue Gas (in HG) 30.10 30.10 30.16 
Vwstd Volume of Water Vapor {SCF) 2.24 2.22 2.38 
Vmstd Volume of Metered Gas (DSCF) 88.978 88.075 88.255 
M Moisture (%) 2.46 2.46 2.62 
Vs Velocity (FPS) 39.06 38.85 38.61 
Qaw Volumetirc Flow {ACFM) 8,641 8,594 8,541 
Qsd Volumetric Flow (DSCF) 8,095 8,047 7,993 

Chromium Concentration (mg/DSCM) 0.002 0.002 0.012 
Chromium Concentration (lb/Hr) 6.98E-05 6.16E-05 3.47E-04 

,"-- I lsokenetic (%) 99.07 98.65 99.52 

I I 
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Sampl.ing and Velocity Traverse Poi11 t Determination 
. EPA Method 1 

-.. -�.":'.;�. 

<t€NTVf:V PLA-nN'f PLANT MAME 
I 

CITY, STATE CJ,,�a. lt,,. 
SAMPLING LOCATION 

1.....J. 

NO. OF PORTS AVAILABLE 
2. 

NO. OF PORTS USED 2 
PORT INSIDE DIAMETER 3" 

DISTANCE FROM FAR WALL TO OUTSIDE OF PORT .!Jfo.7:'(" 
NIPPLE LENGTH ANO/OR WALL THICKNESS 0. J:5"° 

DEPTH OF STACK OR DUCT 34 

- STACK 'aitouCT WIDTH (IF RECTANGULAR,- -- . -

EQUIVALENT DIAMETER: 
D 2 • DEPTH x WIDTH
e •

. 
DEPTH + WIDTH 

2 ( ) ( 
+ 

DISTANCE UPSTREAM DOWNSTREAM 
FROM PORTS TO 

FLOW DISTURBANCES 

u 

,. 

15 

11 

17 

11 

,. 

20 

21 

•• 

•• 

•• 

DIAMETERS 

4.4 3.2 2.1 1.8 1.8 1.4 1.3 1.1 1.1 
14.8 , 10.5 8.2 5.7 4.9 4.4 ·,. 3.8 3.5 3.2 

-�:_:;,{:��;_;{;�:; ! 7 - _,:�; �J;;_:�:-�J;.::/�:;,:i :<;.-;�:-._:;.rt:.·
�1§�7�::H:M.2' .25. :20:,.:i._.1•�-��4.'S?��;•·-·::<'t1'��-:\�10,Jli
sc'a;,i\.��� �; 

£�}l�l=i�,:�
, .•!.{!!���· ;.�5

-w, ·'£!��.+..::s�?�!.:�M:;::�.1.:t�.!i'.!i'.•,�: . - -t·.I, 82.3 !._73.1. -,82.5 -,,Sl_.2.f,�O.I :-,�_21.2-,;,2s.O. 
aa.2 :·.1a.1 .,i_71��f�ir�•-:�a•-•--·¥�1:"�•.f::Z�7.2, 
13.3 85.4 78.0 70.4 . 11�2. 31�3 ,2.:1 
17 .SI 90.1 83.1 78.4 61.4 .IQ.7 38.1 

14.3 87.!i 
18.2 11.a 

15.1 
Ql.4 

lt.Z 75.0 ea.a ID.Z 
81.4 71.1 
81.1 H.5 
12.15 ,1., 

Hi.I D0.3 

H.I 93.3 

H.1 
H.7

73.1 
79.2 
12.0 
85.4 
..... 

11.3 
u.o
'H.5 
11.D 

17.7 
72.8 
77.0 
80.11 
13.1 
18.8 
19.5 
12.1 
94.5 
H.I 
H.I

LOCATION OF POINTS IN RECTANGULAR STACKS OR DUCTS 
• • • • • 

1 25.Q 1.1.7 12.15 10.0 •••
2 75.D so.a 37.15 30,Q 25.Q 
• 13.3 12.5 so.a 41.7
• 17.5 70.0 58.3
• ao.o 75.0 
I 91.7 
1 

• 

• 

,. 

F-0018 

10•90 

7 • 
,., ••• 

21.4 , ...
35.7 31.3 
so.a 43.1 
U.3 51.3 
78.1 es.a

12.1 11.3 
13.8 

• 

• •• 

11.7 
27.1 
3J.9 
so.a 
e1. t 
72.2 
H.:1 

1_4.4 

10 ,, 12 
5.0 4.5 4.2 

14.0 13.t 12.S 
zs.o 22., zo.a 
35.0 31.1 21.2 
45.0 40.1 37.0 
55.0 50.0 •'5.1 
16.0 H.1 H.2 
75.0. H.2 u.s 
11.0 .'77".3 70.1 

.-11.0 ..... 71.2 
•••• 87.5

II.I

/3 

� __ ..... , .... �- • •- - .,__, ._.��--

ORAW ·HOI IZONTAL LINE THROUGH DIAMETERS 

If more than 8 and 2 diameters ,!!!S If duct 
dia. i1 len thar! 24•, uH 8 or 9 pointa. 

VELOCITY 

·16

% OF 
DUCT 

POINT DEPTH 

PARTICULATE 

DIAMETERS 
UP DOWN 

8 

7 

6 

5 

2.0 

1.75 

1.5 

1.25 

DISTANCE 
FROM INSIDE 

WALL 

24 or 25 

DISTANCE 
FROM OUTSIDE 

OF PORT 

SEE REVERSE FOR FIELD USE CHECKLIST 



CYCLONIC FLOW DETERMINATION, 

Plant Name 

'.City/State 

Test Loe. 

30,/2 In. Hg 

Page _J__ of_,_
Job No. 98•0IS'·SII 

Date /fl()d:'ll 
Perso'!nel A� 

Barcme�ric P�es. (Pbar) 
M•l?•I 

Pitot/Orifice ID 19rf!C Pitot Coef. (Cp) 

Static Pres. (Pg) -0,.St:> 

� Pres. Gauge Set ID 

Thermocouple ID - Duct Length/Diameter 3(,, Width -
•uSpecuy inches {") 0'"',-r"'e-=e=-t .,.( ""' )cc.-.-. 

Hor;zontal Duet Flyash/Dust Buildup> 1 11 Depth (✓)? Yes_ No .JL.. (lf Yes, see Page 2 for Instructions.) 

PRELIMINARY 
TRAVERSES 

Start - Finish Times: 

ALIGNMENT APPROACH DATA 
(OMIT I� AVERGE OF YAW ANGLES S 

Run Run Run 

20 ° ) 

'l?>A: 930A Na.• -,-----11No.* -,----HNO.* -----1 
Test_ -Yaw
Pt. Ang. 0 

,,. 

Avg' i.:.S::.:•c.:2,_J......:0.,___.1..'1,_,3:.;;•.3::;._, 

Base Min./ Base Min./ Base 
·Time Point** Time. Point�• Time

Avg. �Pv*** 

Min,/ 
P6int*·*-

Note: Yaw angle average is s\11\ of the absolute values divided by nuTCer of ml!asurem@nts, and ITUSt be� 20° , 

AP a'terage is square of avt!r■ge square ·root .. 
'.,' ' '. ,.,',-;'·, : ·_, ,;,:: .- ,_'., :,-: -, ·, -:,:{:"·:.:: ::·-•:_p .. _ <'.'::-" .,�·--.... -; . .:-o:.,

-•, From isolcinetic s-ampling Jield.: data
** Minutes/point'• cos 4> ''{Baiie Time). 

••• Average 6Pv 2 ((t cos��) / n) 2 

I� 

sheet. 

See caae 2 for cyclonic flow check criteria. 



SAMPLING DATA - METHOD(S) 

CLIEMT --...,..--�'.""---------------------
PI.AIIT __ .J(:o.l'a..Ae-,,_,.i:•�"lr-,,-'e"-i"',m"-"',.,,&._. ----------- ------- IUI KO. -1.:;_i/.,.,o""''-""'""'�-----

' .: CITY/STATE . Y!'4'•· IL - NO. 'f(l.o,$"-111 DHE / S:-,-,t2P 
�r :·,;(,,5Ml'l;fNll LCC;. '·• u ... ·v.1..

'•' ,.;, _\_· _____ .___ TIME S1 IITT 8 IQ .. 
i''"' -�WCJ4£1RII:· _,essuu·, IN. NG- 31!>.r't STATIC PIIESSIJI!",. I •.. NzO -Q ? C TIME m ISII tnt.s'
.. '-- i.W: J, ·yAt:W/4 IN� Nii.� _i£_ --�·-•_,,,_, .. _ . .,.. 

TEST P!lS011KEL • aj,:,u,.p 
LEAK RATE, CFM p.pop 0·0'?0 PCSTTEST PCS PICSS UAt J IX? t 

.. 

• CONOUCT POSiTEST POSITIVE PRESSURE LEA( C�ECt FOLLC,.,ING THE LAST RUN ?�R LOCJ.TICH. ,_.� OTii':R ol:UlilS, :"IHEll '"1t/A". 

EQUl?!<EMT CMECrs EQUIP,,EKT I .D. KUMBEIS LEA< c,m:s 
LPITOT, PRETEST REAGcKT IIQC ___ llrnl 8CX 11•%1 Y 0.'.fi'9'l B ----1E� ----I 3'a.�!o/s

t<. 
_ PTTOT, POSTTEST PITOT H•Z•/ Cp 2:.Ji. lf0%'L N- zS() DIA. Q 2.S"D E ___ _ 
_.L11022LE, PRE/POST TC READCllT ___ TC PROSE ____ UMBILICAL ---Ir------;------\ 
......:;:-re !lJ2_ "F PRE SAMPL'G BOX --- 015.\T p,,tl' --- TEDLAI BAG ___ ,B -----IB ____ , 
__i::::TC ..1£_ "F POST Ku,QGRAPM DATA 

E E -----l 
�SAT SYSTEM 

r.o 

z. t.5
15 .3 70
16 // 1{ 
17 1' 'lo 
18 t, 
19 1- 'iO

20 :--f•• ,.,{.;',, .·
21 ? 
22 /Q 

Zl 

Min. (0) 

{,,'/lo. 

� <Jl./, 3'1 
lo <Jf. 02.

C,'l/.1.S-

tm 

STACX 
TEMP .. . 

' ·,,�f .... ,, .. :; 

" 

/5 

Sf? . • . . .•: ·. 

>•,; :is:1i:" ' '": /(),, <'( ;�i�ir:; 



SAMPLING DATA - KETHOD(!i) 

IUN NO., ---.Jr. 3ot.. 02, 
'i g. o,:£'.�11 DHt / S,qf:9 f 

TINE 51 111T -✓o 3'2:
TIii£ FIi l SIi. '/,:! :3,S"

TEn PERSIJllll£L • /<-. /t;lvf'-'
POSmST POS P11tsS uJ ✓ DC7 , 

• CONDUCT POSTTEST POSITIVE PRESSURE LEAK CHECX: FOLLaJING THE L,lST RUii PER LOC.lTICN. FOR OTHER IIUNS, EMTER '"�/A•. 

ECUIPMENT CH£CX:S EOJl�§JfT 110, ltl.JIIBERS LE.U tNErxs 
� PITOT, P11ETl:ST R£Alll!JIT BOX -"\t<,,-/4..__ M£TEl BOX ±f· 1Z T 0. 'f'l'I? B

E 
-----1•E ------!

_dPITOT, PCSTTEST PITOT "1-'Z-/ Cp £.1:1.. IIOZ'l N,z,r' DIA. 0.25'D 
,/ IIOUU, PRE/P0ST TC REJJlaJT TC PROBE ____ UMBILICAL---!-------;------/ 
✓ TC .1IL "F PRE SAMPL'G BOX ORs.lT PIMP TEDI.AR BAG ___ ,a _____ 1B ----I '}8.t;,'(CI-/ 

✓ TC ..1!L "F POSTl---------,===�,,.,..--------;E E -�---/ 
/•e"-

Na«lGRAPff DAT A 
-

� ORSAT SYSTEM 

s�1': 
: •>z•"' 

3 1-o 
16 i/ r 
17 s' '60 
18 ' 9{ 
19 

GAUG£ 
VAOJIII, 
IN. HG 

qo 

20 
21 

+=:,..'-!,;;,::;.-f�:..,-i-,i:t..--+-,:=:_i.!..:.12.:z.._µ�-l-�-!-=-J..;;.;;.g�,....i 
+-..;.:.--1-��+:..:_.:�.:.:::.;::::.;.;.µ.c;;:1..;r:..,;;;..i:;;;.i:.::.;..;;_µ::;:z.:z:::::+,;:!:..;�_;;.µ�2...�....;?::..;;;..:-l-,..4-.=:,4:::!.1:1.::+::i.:::.;;;;µ..;.!·.,j��ti¾1 

:. 

22 

-· PROBE EXIT l J (p�obe, filte� he■t off)

..J..JdL </0- c.,q � O.L/5:1" 
li!in. (B) Ym (�) 2 

appty ta VJ "ethod 

8'./.s'" q33 
tm ts 

applies if s�l int train hts • coroenaer-.· 
'/.I" 100, :S 

F•1Ti2 (P•9e 1) rev. 9.94 
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SAIIPLIHG DATA - HITHOD(S) 306 
CLIEkT ----,,-----,,,--.,,....,----------------
PI.AIIT CeNTY� PIMit;i, a,,1 .... , 111111 10. ,l-304-01 ·-
CITT/STATE Cblfc:4t,P IL JC& 110. ,,.o,,.YI DATE ! S"-,.!:�--
SMPLING LOC. __ /,IJ:2.t:.J:.:.

--:::---::------:------:---:'.'.-:"------:---- TUI£ START Jtt/t> _ 
LllCMETRIC PRESSURE, IN. HG ___,5�0.:,,..!l..sI!----. STATIC PRESSURE, IN. H;!O ..,,:•J;Q�,Bi:i:,:'t�- TINE FINISH 19.f/S 
LW J, YAQUI IN. HG ./!J..- ...£_ TEST PEISCIINEL &:::!:L_c,,,,.L, 
t.E.U: RATE, CfM a 999 p,DD,3 POSTTEST P0S PREss&.ht J CC7 • 

• CONDUCT POSTTEST POSITIVE PRESSURE LEAi:: CHECt FOLLCMING THE LAST RUN PeR I.OCATlrnil. �� OTHER RUNS, ENTER '°\t/.l ... 
EClJtPMENT CHECX::S E0UlPMENT J .. D. NLIIIJBERS LEA.l'. CHECtS · 

�PITOT, PRETEST REAGENT IOX c,bf NETD l0X J/•22. T Q·''l'' B 
_____ ,

B
E.....i'PITOT, POSTTEST PITDT H-2•1 �� NOZ'l N-ZSD DIA. 0.ZSD E -----I 

NOZZU:, PRE/POST TC READCllT TC PROBE ____ UIOBILICAL ---lr------j------j 
TC .£!_ "F PRE SAMl'L'G BOX ORSAT PUff' ___ TEDUR BAG ___ 1B _____ 1B -----[ 

-- TC "' 'F POSTl--------....,,.,==.,,-:=--------..jE E -----I � N040GRAPH DUA 
..JJ.!:(llRSAT SYSTEM 

DELTA•Hil /_ ]9-:/-
1-F-IL_T_ER_/_X_AD __ U_R_E_IIT_, -IIIETER TEIV'. _.,_9 .. 0__ ____ ____ ----t: -----1: -----I

l...;..tJ�;..o
;..
H.a.'-•!-'::J

,-,
00

,,,
...i;

;i"-
_!EST. XllzO ,2, 

l----i�.;1�3�-➔•C" FACTOR /, O',!/ Fyrites 1 !S! 
l-�.,..-f---lSTAO: TEMP. --'CJ:..::3;.._ _________ ----t-4L. 2tl,_ 0 '7:2 �
,..::;s;;,.-J.,y/::;.,._l;..t;'�l!--IREf DELTA·P · 0- 'f,J · ,;,.,._ _ ___ -----t.aa.,__ J2.L_ <!5� '11' 9'--'D /
1----1=='---1""" FACTOR 3'. !>? r: cn...r.( (N)_· -

CLOO: DIT GAS METER 
SAMPLE TJME, READING, 
POINT MINUTES · CUBIC FEET 

" 

'
. :; ··>',:,····.i.

14 

15 

16 
17 

18 

19 

20 

21 i 
122 

23 

FINAL 
• FILTER EXIT +or NJ Method 1. FILTER SOX ior tl otners. 

•• P�OBE EXIT L J {probe, filter heat off) apply to WJ Method 1. CONa.EXIT �pplies if sanoling train has n condenser.
1:z.o_ . '11Z-9kk Q.'(</9{ -2LL_ 9-J-1 L!!:L 'J,f: '�-? 
M1n. {9) Vm <Wl2 tm ts .1H F-l�t: (P119e · ��v. Q,-..,Q.;.

17 

-�
,/'! 
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MOISTURE: ANALYTICAL RESULTS 
ee""u '"' P(k,,y 

· Plant Name ____ ,_ .. _. ---------�---------- J, -b: N0. ?t-01,r-W
Ci.ty/St&te

Run Number 

Sam:pli..llg Data

An&.ly•i• Date

Analyst

Reagent 1 ( 0,/N N....011 )

!'.i.n&l Weight, g
. - .. --, -- ._ - ---�· - ..

Tared weight, g

< Water. C&tch, g

SialJ.r:a Gel

F�al Weight, g

Tared Weight, g

ADSORl!l!:D �. g 

,� 'wmlt•· an:.I.Zc=D, g

Sampling Loe. lkf. 
,___, __ 3�0-�_-o_,__,I 1 ,-3o�-o�

, /, L'l r -.µ &r Fl JI 
A •• 

212 

20D Zoo 

32.

2, f." 2/S./ 

ii!:.«> �00 

I g, '- lS- I 

1/1-," , I 1/1-,l 

el9\ m-L 

I I ,- 1ci:;.03 

�q/ff 

211,,, '{_ 

;zoo 

,,. <I 

so. c/. I 
la lane■ No. &,+-oi, T:,p, (./) Triple - _ Electroni� _L •- lcX No, ____ _ 

' ,�,•�,�)!'"tad !� ��I:, ��,f�.8fr (��.��,,.{ e,•-:� (If .. _.., -lain blll..,.l ,_:0_ .. ·_,_;_):_:;.._��--.···.·.:.·_,.i:.-_·.:_,_._·�.--·.•·.'
..:; __ f-.. _.:;_�,.·:,_,Y .

.- t __ -�- -�;�;. 
;:• ... ·;· :-�,<�;; __ � .. �.:,. , ...... .-_..,?··,yr:r-:-- .-;:_,:,:�·:·'·•·�?:�•�:-\1-.. s-:::-·:::'"-::'f':i.:.'.; ., 
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